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(54) [32W©£*] e»*P5f7r:^-;H<ffl7x9-f h»X^>l^Xfl| 



(57) imm 

[tififc] C:0.015%UTF. Si :0. 80~1. 50%. M 

n:0.20~0.60%. Cr:11.0 —14.0%. Ni:0.50%Ul 
T. Nb:0. 30%&0. 60%1UT. N:0.015%IUT. T 

i:0~0.20%. S:0~0.100%. Mo:0~1.5 

0%. Al:0~0. 20%. Ca. Y. La. CeO) 1 ftJJLt 

£gt:0~0. 10%. fcTcL. C + N 50.025 %. SSfltfFe 

[jam] Htsuassoo °cifi^(r»r5-e#*§Kim»^ 
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C:0. 015%iaT> Si: 0.80-1.50%. Mn:0. 20 -0.60 
%. 

P:0.030%£LT. Cr:11.0 -14.0%. Ni:0.50 %1UT. 
Nb:0. 30 %£S*.0. 60%fcJLT. N:0.015%iMT\ 
fct£L. C + N^O. 025 %. 

Ti:0-0. 20%. S:0— 0.010 %. Mo:0-1.50%. Al:0— 
0. 20%. 

Ca. Y. La. Ce(D 1 &kL±s al+"C:0— 0. 10%fct£L. 
S:0. 003— 0.010 %0> <t £ l*T i : 0. 05 — 0. 20% &o 

[000 1] 
[0 0 0 2] 

*t*«*-r««»fcl*«»fl:tt % BBM* HM«»lt 
[0003] ft*. S»»»*^=:*— il^K«*M»tL 

Xf>l/^ifl)iWftf»»v-*-^ KB*tf»£ Lt 
ttffl**i*J:5l:ftot*fe. Wlc* *5ftt?l*»#^a 
jg^9oo < cftttK.<&<fc?f::tty. 900 °cisi-t-c«*tfc:B 

[0004] ^-X^^-^< h^X^>UXfflli. «*Lfc: 

LTl±> SUS304 (18Cr-8 Ni) . SUS310S (25 Cr-20N 
i) UKtflh&o LfrU Hr-^n-y^ h&X^fVU* 

»-*aia)«yi8L*ai+*ffl»cj3^-cii. Babi- 
es*- *«w»rz<fc o r c«*r iv> 

[0005] 3?x^-r hSXT>UXfflli-95[C 

t-xft-r h*x^>u*B*yB*»tt»#/i*si* 
fcft. M»»ttict-3r*«-e*«. ft^t, bb* 

#14. h(Dflfti&te. 

> uxBjM**"*- ft— KffittfU: t 

ffltt#4£LT. SUH409L. SUS410Lrf><ffll x £>*t"C£fc 

»#xsaaa)ji*tftir % bbmjsj: tfBRibtt 

[0 0 0 6] MK«Sft£»ft^-ft--/i'K*5 



[0007] t£*lCfcoTt. 8flXiB|90 

0 °CJU±I^J£T:££$lfl<!: LT. «BflflB64-8254#** 
«Ul*5l*-CI*. 17%£L_L<7>Cr£^. NbficfctfNolCj: y 

KaKM^Lfc*t»3^BH**ttTl^fto *fc. J*ftS 
Jt1000 c C(C»JS-C#ft«!lii: LT. «BB^ 4 -280947* 

ttttlcfti^Tfi, Nb*<Deffl£££lcfcifTiS;UiS3££ 
fc LfcBB*#tt re* C*ifc»*T=*-/U K»*m# 

l^r^^I^ < t $^^rl^^cr^17%^l±#^;/c^. Xflfi^ft 

[O O O 8] Cr:6— 25%«t Lf'^x^>< h^Xf>l/X 
B0>«tt1»BBBB60-145359*^«|cBB^**fCl^*A^ 

SmfiTi-cllMi-r^-CS^L. '>»<7>Nb£ 

[0 0 0 9] f «*BBBB60-145359*^aiZfcl> 
TI*. C:0.05 %JUT. Si: 1.00 -2.00%. Mn:2.0%JU 
T. Cr: 6. 0-25.0%. Mo:5.0%gTF (fcf'U Cr+Mo^ 
8%) . N:0.05 %£LT. Al:0. 50 %1UT, Ti. Zr. T 
a. NbG>1fIisl± (fc*!U Ti. Zr. Ta. Nbili^T 

(DC. N«Kiktt. B<b«it-r*a>ic*Btt<b**li 

*) £#<*K Nb:0.30 %J*TFTL^&0. 10%UJL± (»* 
L < 1*0. 20%KJLt) <D=F*S* <H») Nbfr J^8B 

«B*b«tt**y— ^Ba****»BB^x^-f k« 
■efcy, ^'j-?a«i:it o. io%ia_t (»^L<iio. 

20%JU±) (D^jS* NbCD#££Silcmt;Laves 

0.3 %&T<&Nb*-cii. «aas^owtf**t^ 

^*g-& (H») NbtNbft<b«llcJ:*BHb^+#-e. ift 
[O O 1 0] 

[^B^*<«*LJ:3i:-r^)^«l] *^^<^>gWI*. 

KB»»i lt. 900 °cja±irr*+t/c»^btt. sa 
M. »«»»lf**U LfrtHBBBflDB***** 

[O O 1 1 ] 

m&zm&:Tz>tzth<D^m 900 ^ja-ticfci* 
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[0 0 1 2] (i) Cr*£t1~14%£ L. CrOl&TtZ £ tj 

&lb L fciMMktt * . (S i * WSKHcaMn-r « C £ Ic £ y 
900 °CJa±Tf<7)W^itfe««RT?* Static. C + N 

<t£tl::. 0.3 %<Nb«bj "^c^T^^>^:^ia;agilS^ 

[00 13] (ii)£f::. *<&£5frtfc;5ZT-etf> 0.8-1. 
5 Votl^T&mos'i&MMt* iS;US$£££bl::rS]±£ 

ffl-T&Laves ffl (±(CFe2Nb) fCfct>T. Nb<£>— £0£Si;b< 

Slft-f-fcctiz^ y, @?§Nb(D{gT*jqixr. S5S5*JS 

I*. iglrXaves *S0)#rtb £ffiii L. *SB«*«TSli: 

[001 4] ::c, StKttlcii. *#§HBl*. M% 

f"-Cs C:0.015%JUT. Si: 0.80-1.50%. Mn .O. 20 - 
0.60%. P:0.030%JUT. Cr:11.0 —14.0%. Ni:0.50 
%JUT. Nb:0. 30 %£*g*_0. 60%iUT. N:0.015%JU 
T. fcf£U C + N^0.025 %. Ti:0~0.20%. S :0~ 
0.010 %. Mo:0— 1.50%. Al:0— 0. 20%. Ca. Y. La. 
Ce<Z)1fl£Lt. £8tT-:0-0. 10%7cf£L. S:0.003-0. 
010 %(E£#l*Ti :0.05 — 0. 20%<ht~ £ e 
[0 0 1 5] ^^Fefccfcl/SSiiSi^^ig^^^^ 

[ooi e] *»w<7>»aa«B«a)^<o^*«^-r*Ltf 

(1) SJl%lcr. C:0.0150 %1UT. Si:0. 80 -1.50 
%. Mn:0.20 -0.60%. Cr:11.0 -14.0%. P:0.03 % 
iiXT. S:0.002%JMT. Ni:0. 50 %£IT. Nb:0. 30 %£ 
ffia_0. 60%1UT\ N:0.015%iaT. tctzL. C + N^O. 
025 %. &m<Fete£Zfm&±<D^&*&Vnfrt>f&%> 

[0 0 1 7] (2) m*%(CX. C:0.015%JaT. Si: 0. 
8 -1.50%. Mn:0.20 -0.60%. P:0. 03 %feJLT. S: 
0.002%mT. Cr:11.0 -14.0%. Ni:0.50 %1^T. Nb: 
0.30 %£&X.O. 6 %fcJLT. Ti:0.05 -0.20%. N:0.01 
0%JUT. fcffU C + N ^0. 025 %. SSfltfFefccfci; 

a?it±<7)^S^^A^*^^ffl*^*t-^. gib 

[0 0 18] (3) M%IZT. C:0. 015%£iT. Si: 0. 
8 —1.50%. Mn:0. 20 —0.60%. P:0. 03 %1UT. S: 
0.003—0.010 %. Cr:11.0 —14.0%. Ni :0. 50 %JU 
T. Nb:0. 30 %£|g*.0. 6 %)£AT. Ti:0. 05 —0.20%. 
N:0.015%JMT. fc/£L. C + N SO. 025 %. ESgfirf><Fe 



Mo 

[0 0 19] (4) tfJK^x^-f KSXf>b^8S^ 2 
bCl. Mo^0.03-1. 50%CDtcfflT?^^-r^)Z <t 

■r^miBd) -(3) a)i^-r*tAMciBK*tifce»*»ft 

-7-Th— ;u KH7i7-f hSXf>UXi„ 
[0 0 2 0] (5) M7i7-f KlXf>^il^ £ 
Al £0. 02-0. 20%<Z>*5fflT?# : fr*r£ Z t 

■*-«»E(i) -(4) a>L^-rn^i3EiE**Lfce«i*»« 

[002 1] (6) HtE7i7^hSXf>l/^ $ 
Ca. Y. La. Ce(D'J># < £ *, 1 ««-C0. 003 
-0.10%*#*-r*Ci:*»«i:-r*imE(1) ^(5) (Z> 
^■rtl*McEK*ttfca»»»«lV-^— ;U Kffl7i7 

[O O 2 2] 

[ftffl] JUT. *^B^lCfcl^rfflffll5£^JlaiC0J:a^C|S 

fc. *M*ffl»^tet>r r%j i2£<(zc&3by«<ttiMB 
y ra*%j $$tt(Dtt^o 

[0 0 2 3] C. N : *56MO)<fc 3 1^. 10 %ifi<<7)Si 

****-4«l3tei*ritt*l::. c. N(Dtti^S<* 

tztf-oX. C. Nli-C^^fcWSLNCt^S* L<. d 
OtztbC : 0.015 %UTF. N : 0. 015iUT<h L. A^C 
+ NS0.025 %£-f&o »£L<I*C + N ^0.020 %£ 
LTt£l\> *f£L< liC : 0.010% JUT. N:0.010%ia 

too 2 4] Si :Sili. *^^lcfcL>ri^^b!4*>^i; 
fi. si*otito^:^icrPiJtt-^>^ o.8 %^"cii^<7) 

»*tf+»-Cttt^ M*L<li. 1.0 %JU-tT?**ttf* 
iS^-Cffiai-r^Laves ffl (±ICFe 2 Nb) |Cfcl>TNbCD-gP 

%i:Lfco »*L<I4 1.0-1.5 %-Cfc^o 
[0 0 2 5] Mn:Mnli. »fll^a>ffilKSflfc<fct/J»P B 1*aX 

^ct/i>b, W»<btt»ctorw*L<ttt^ (tot, 

0.2 -0.6 $T^L<I40.2 -0.5 %-Cfc^ 0 

[O O 2 6] Cr : ^SfcEfllCfc 1>T. BK4btt«t«lC^^ 

^Tcm-cfc'&o ii%iUT-ei4^a>^!i^A<?anr. i4%* 
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-t(S£l4%£ Ltco *T*L<I4. Cr:12.0 -14.0%"efc 
[0 0 2 7] Ni :U\(DmU\ts Wt4&«fccfc 

flT? $>£ C t frt>tt\Z0. 50% JUT t Ltzo 
[0 0 2 8] Nb : Nbl4. iS;£3$Jt £fS].-t £ & 3 XTifr 

ftffl*)<fe£f::tf>. #*ftNb*l*C. Ni^fflWft^o 
*3£#JT?I4. Nb:0.30 0. 60%l*TF. (C + 

N) ^0.025 %<t^-r^C<!:-C. %Nb/(%C+%N) 
SlOtU +»*»;aaiJt*»*a)lc J &»ftH»Nb** 

»«-r*awr*iM5ifa*Lt>*«. 0.3 %jsit-ci4+ 
»&*aai*^»?>*i-f. — 0.6 %sfix.r»»-r 

«i:«ttlc3B»»*&K-rfcA. 0.3 %H0.6 %IiJLT<t 
Ltco »*L<li 0.4-0.6 %T?fc£ 0 <fey»*L< 
14. Nb%^15 (%N+%C) "Cfc^o 
[0 0 2 9] S : Sli»ig±^nJS^F^CD-*Dr*fe^ 
SSfi<#l*£:Hnl:HflL H»btt<Dja^t>»*L< 

#i\ settle t m&w&s- tl z>o £ot. *tt 

!|$5<tLTI4S : 0.002 %£LT£Ltco fc*£. fl#S£^+ 
»tt5CiT?S : 0.003 %£Lt£ Lfc»*. Ti£0.01 

%ia±iB»f*c4:lc*y. tt-e££ttTitJM1b* 
(Ti( C. S))£ff2i£L. M<b(Djej«i:a*MnSa)±iat 
tHiit, iifctt^Bif* ft < t c t T?» S. 

&tc#>. «li»LK<44. ztt^«fcy*nxtt)!i<rfij± 

S : 0.010 MnS£L<l4TiStfff2/i££;fc, 
X. W^btt*»<f3a>-C. ±»*0.010 %<tLfco 
[OO 3 Oj.Ti : Til4. RjffM^*D7C*-efe l ) . Ubtmtfi 
ICC. N(DB3E7c*i:L-C*S!|-e*y. — »Nb*»S|-C 

Nbi:Tioa^^*Dii. iwsaaK*Tiftti 

<&£®!fc(DJSH TiO-tlSlia 20%£ L/co 

££>|C. »a»«lCj:tLtf. Nb/T i CO Jt*2. 50-5.0 t 
tS i ll«»«ttft-ilRl±t 4 c t $M Lfc. cfco 
T. Nb:0.30 %£Sx.0. 60%UIT-C$>£ C £ Ti: 
0.05 -0. 20%£L*=o »£L< l4Ti:0. 10 -0. 20%T? 
fe&o *y»*L<l* (%Nb + %Ti) ^20 (%C+% 
N) T?fc&o 

[003 1] Mo':Hol4. RffH^»D5c^-Cfcy. Ubtm 
tit XS3*BE*|p]-tSi**7c*£ LtfilbWo 

li0.03%Ja_b^*D-r^><DMT^Ll>o L^L. 3®*JC0^ 

±BR*1.50%t Lfco **£L<(4. 0.1 -1.0 %-c 



[0 0 3 2] Al :AII4. Bfa»*05c*-Cfc y . H&S§7C*t 

<bit«*ftft*ii-ri^ mbx^-— ;ua)W«l«ltt*fii± 
jt^cir^T^^ zftic^y. »#x*^tf>8Hbx 

^r— ;U0);lA>b<tqi*j$ti^o *blc. '>«(7>Al;£JjQl4. 
XSBJt***!!***'*-*. L*U a*J(0»j!nil**DX 
tt<7){£T£J8</ctf>. 0.02-0. 20%£ Lfco *T£ L < 

I*. 0.02—0. i %-efc£ 0 

[0 0 3 3] Ca. Y. La. CerCafccfctf Y . La. Ce<tl> 
ofc*±flK*l*. ini1btt£A-L£-tt. BHbX*r-;u 
<Dffi»tt*ln|±*#*Ci:A<»l&*iri^*o *3fil!Hl3fc 

*o>a**jE»*»aF-e-*ici*o.oo3 %cub 
a>»*p*<»* L<. o. io%*c^.T»*n"r«^«tt** 
^b$-t±^OT?±RB*0. 10%£ Ltzo »^L<I4. 0.01- 

0. 1 %-c&<g>o 

[0 0 3 4] ^0)I5A\ Sfig±^pT®^«^CO-oi: L 
T p if ^> Wtt. *nxtto>jft^&. -«lci4 

P:0.05 %lUTT**>^l4cfel^<. P : 0. 03%iaT^H* 
[O O 3 5] *§£WlZfrfr&yj:^<<( ^Xf>L/Xi 

1. aod jp. vod fpmxtt&LTmmm&*tz\r&&-' 

g-C&^o Sft^QSii:Lrl4 900-1050°C-C 0.5-30^151 
[O O 3 6] 

1200^lrr«ftMK3iS?Tofco 
f-aXRSKftttNtt. *IBEtt**U 980 °cizrtb± 
iffliiifi^fTor. »*2iima)*ii*t Lfc 0 cticfey. 

[0 0 3 7] S6lz. »KCft«IUttt(cJ:y«*U 

Ltco EI1 IcfcLN-C. 1 *<Rgm<DS-C. 2^Rfrlcg8 
mriCO^ (2. 3) *^lf. ftfflffllT — CD^JgP 2 cfc 
tf»ttJP3tLfc, 4l4'gOrtffi^^(7)^J#m 
. 5l4KK^IO7n;uy-^<0^^it$p-efc^p f u 

4 (4@^ffl e > t s»sp(d»s6b 7(^^0x0^^ 

[00 3 8] xa?l5fiWKi49oo °Clrrfro/co MbR 
KI4. 900 °Cx200 hr^ ^tl^liftlfeifCfi Q fc P 
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-f?n<. &MM^<*;TS»2JaBI£i: . 200 -900 

°C. 50%}<i|^ICrKKLfc (ftSfclSn =0.500, 

[0 0 3 9] C;KP,OTi4Kro$S£liS3 fc«fct*EI4~0 
Slc^ir^r^-To &3<fcy. *#EH^JH 1 ~25li, #;S 
#l*30%ia±. 900 °C(7)5l?§y^a[15N/nm2 JU±, 90 

1.5mg/cm2 JUT, KSft£l8£ti«*ft<DfcJ»;&'>450 
yn, BIT. »ft!£*Kei-C<D9ftlS^*^780 V4<7)UH± 

[0 0 4 0] fSir, *fgeS9?11~15lrS-r<l:5' l d:0.020 

~o. 20%OTAi £#*nT£ Bfc<bJ8«l*£<b-e"f KBtlb 
X^r- ;UOWiH|)SlttA<ia)±-r-&Ci:A<JtK*Hfc, 

[004 1] *«EMffl16~25IC*-r«fc5l=, 0. 

003 ~0. 10%<DCa. Y , La. Ce£iS*l]-r-5> ttitMit&tf 
fo±?Z>zi:t)mi2.2htzo ifcRIHII*. Nb*#*-TTi 
££*l~#fcSUH409L*BM5$t-efc-&A<, 900 °C-C<D3ISi 

[0 0 4 2] tfc«g!2l*, tiJjil><D?#BgBa60-145359#^ 

#ng*(DS!^irffi^-r •& & <D-e y » Nb*<o. 3o%itf 
•efc-Sfcfti-. 900 °c-cw5l§ft3t)S. Mtft»ttl£fti::£ 



-5« ltiSP3lisi/)<o.80%*35. ibfitfS5l*Crrf><n.o% 
*mv&t>tzth. H^bttfc«fcu:itaija««(8A14A<+ 

[0 0 4 3] tb&Sq4l±SiA<1.50%£. tt&m 6 l*MoA< 
1.50%£*;h.^hJ**.-Cl^.&fctt. »;g#i;30%*35t 

71*, MntfO. 60%. S*<0.002 Vo&miLTiSV . S*&4b 

[0 0 4 4] fcb&8(8l*. C + N #0.025 %£I3*.-Ci3 

y. *a»ttffl±i::&£&n£NblflqH-ftf=ttU. 90 
o °c-e<D3l3ft!£JS. Iftft$tt1£l::«&. Jt«9?9l*. tt 
«S?8lzMo^sS*0Lfcffl-CftSA<. i«;S3iiJ£, IMti&tt 
14 0>3e«I*I5 t/uiilZtbz>*iUfri tzo 

[0 0 4 5] 0 4l4*#6Mtai LTSi«^ 
&lb * #fc «t 2 <*>**l4>aiftKttl= «fc «lftfl:itS£ 
Lfe^7 7t*5. Si:0.80 %Jil±T?H&SBHbttA<*: 
#<Si«£;h. £>©*<#•#•&<> B5I^C<ft£ttSAft 

[0046] 06l***WMl4££*ffll3£i:L.-CAI*£ 

[00 4 7] 
[*1 ] 



(6) *$M¥7 - 1 4 5 4 5 3 





C 


Si 


Mn 


P 


s 


Cr 


Ni 


Mo 


Kb 




i 


0.012 


1.22 


0.45 


0.021 


0.001 


13.3 


0. 02 


— 


0.45 




o 
C 


0.008 


0.83 


0.35 


0. 019 


0. 002 


12.8 


0. 12 


— 


0.52 




3 


0.006 


1.45 


0. 26 


0. 016 


0.001 


11.8 


0. 08 


— 


0. 35 




4 


0.014 


1.05 


0. 56 


0.015 


0.001 


13.8 


0. 05 


— 


0.34 




5 


0.013 


0.94 


0.46 


0.018 


0. 002 


12.5 


0. 11 


— 


0.31 




6 


0.011 


0. 95 


0. 44 


0. 022 


0. 001 


13.1 


0. 12 




0. 42 




7 


0. 007 


1. 13 


0.44 


0.015 


0.006 


11.9 


0. 09 


— 


0. 46 




8 


0. 007 


0.93 


0. 45 


0.019 


0. 001 


12.9 


0. 06 


0. 85 


0. 35 




9 


0. 009 


1.05 


0.43 


0. 018 


0. 001 


12.7 


0. 07 


0. 55 


0. 42 




LO 


0. 009 


0. 92 


0. 48 


0.021 


0. 009 


13.0 


0. 04 


0. 15 


0. 48 




11 


0.007 


0.88 


0.23 


0.019 


0. 002 


11.5 


0.07 


— 


0. 52 




1 9 


0.010 


i. 02 


0. 55 


0.015 


0.002 


13.2 


0. 08 


— 


0. 32 




13 


0.008 


1.12 


0.32 


0. 025 


0. 008 


12.5 


0. 15 


— 


0. 36 




14 


0.013 


1.05 


0. 43 


0.018 


0.001 


12.7 


0. 07 


0. 25 


0.49 




15 


fl 012 


1 1 9 


U. OC 


n f)9R 


v. \J\)o 




U. ID 


fl 1 9 
v. 16 


U. 




16 


0.011 


1.18 


0. 43 


0. 020 


0.001 


11.7 


0. 20 




0. 44 




17 


0. 008 


1.29 


0.35 


0.018 


0. 001 


13.0 


0. 05 





0. 43 




18 


0.012 


1. 15 


0.45 


0.019 


0. 001 


13.1 


0.09 





0. 34 




19 


0. 008 


1.05 


0.43 


0.020 


0.004 


12.8 


0. 12 





0. 36 




20 


0.009 


0. 95 


0.46 


0. 021 


0. 001 


12.6 


0. 16 


1.02 


0. 44 




21 


0.011 


0.85 


0.36 


0. 015 


0. 005 


13.8 


0, 25 




0. 40 


« 


22 


0. 005 


1.06 


0.35 


0.019 


0. 001 


12.5 


0.06 





0.39 




LO 


0. 006 


0. 82 


0. 45 
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